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of C} based upon the above assumption, is somewhat less than its actual value, but not greatly less.    Assuming, then, a uniform field we have
A         ?rQ X 1010
c =       =              ^ = 225 x loa = 25 x 10~8 farad> about-
Hence, by substitution in the equation
CR2 = 4L,
it appears that
R = 190 ohms per kilometer, approximately.
Neither a, the radius of the lightning path, nor 6, the equivalent radius of the return current, is accurately known, but from the obviously large amount of suddenly expanded air necessary to produce the atmospheric disturbances incident to thunder, it would seem that 1 centimeter would be the minimum value for a. Also, from the size of thunder clouds, it appears that 10 kilometers would e the maximum value for 6s.
The substitution of these extreme values in the above equation give.
R = 200 ohms per kilometer, roughly.
From the fact that C varies inversely and L directly as the altitude of the cloud it follows that, other things remaining equal, the height of the cloud has no effect on the value of R per unit length.
If the altitude is kept constant, and the size of the cloud varied, C will increase directly as the area, and L will increase directly as the natural logarithm of the equivalent radius of the cylinder of return current. Assuming the area of the cloud base to be 1 square kilometer, which certainly is far less than the ordinary size, and computing as above, it is found that
R = 850 ohms per kilometer, roughly.
Again, assuming the base area to be 1000 square kilometers, an area far in excess of that of the base of an ordinary thunderstorm cloud, the result is
R = 35 ohms per kilometer, roughly.
It would seem, therefore, that a resistance along the lightning path of the order of 200 ohms per kilometer, or 0.002 ohm per centimeter, would suffice, in most cases, absolutely, to prevent electrical oscillations between cloud and earth. In reality, the total resistance includes, in addition to that upon which the above calculations are based, the resistance in parallel of the numerous feeders, or branches, within the cloud itself. In other words, the assumption that the resistance of the condenser plates is negligible may not be strictly true, in the case of a cloud. Nor is this the only .uncertainty, for no one knows what the resistance along the path of even the main discharge actually is; thought